JM1-068670.A [CLAIMS] 



1/2 s<—is 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st source of a signal which is equipment made to generate a broadband FM modulating signal, and 
outputs the 1st electrical signal, It sets to the steady state from which an input electrical signal does not 
change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which changes and outputs 
said 1st electrical signal which has the property to change amplitude change of an input electrical signal into a 
meaning at change of optical frequency, and is supplied as the input electrical signal concerned to a lightwave 
signal (it is hereafter called FM laser), The 2nd source of a signal which outputs the 2nd non-correlated 
electrical signal to said 1st electrical signal, The external light modulation section which carries out the optical 
phase modulation of the output lightwave signal from said FM laser with said 2nd electrical signal which has the 
property to change change of an input electrical signal into a meaning at change of an optical phase, and is 
supplied as the input electrical signal concerned, and is outputted, The 1st optical waveguide section which 
draws the output lightwave signal from said external light modulation section, and oscillation wavelength lambda 
1 of said FM laser Wavelength lambda 0 from which only **lambda differs The source of station luminescence 
which outputs light, the 2nd optical waveguide section which draws the output light from said source of station 
luminescence, and square — with a detection property When two light of different wavelength is inputted, it has 
the property to generate the beat component of the two light concerned in the frequency equivalent to the 
wavelength difference. The output lightwave signal from said external light modulation section drawn by said 1st 
optical waveguide section and the output light from said source of station luminescence drawn by said 2nd 
optical waveguide section are inputted. FM modulator equipped with the optical detection section which outputs 
the beat component of the two light concerned in the frequency equivalent to those wavelength difference 
**lambda. 

[Claim 2] The 1st source of a signal which is equipment made to generate a broadband FM modulating signal, and 
outputs the 1st electrical signal, It sets to the steady state from which an input electrical signal does not 
change, and is wavelength lambda 1 . Light is oscillated. The laser for FM modulation which changes and outputs 
said 1st electrical signal which has the property to change amplitude change of an input electrical signal into a 
meaning at change of optical frequency, and is supplied as the input electrical signal concerned to a lightwave 
signal (it is hereafter called FM laser), The 1st optical waveguide section which draws the output lightwave signal 
from said FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated electrical signal to said 
1st electrical signal, Oscillation wavelength lambda 1 of said FM laser Wavelength lambda 0 from which only 
**lambda differs The source of station luminescence which outputs light, The external light modulation section 
which carries out the optical phase modulation of the output light from said source of station luminescence with 
said 2nd electrical signal which has the property to change change of an input electrical signal into a meaning at 
change of an optical phase, and is supplied as the input electrical signal concerned, and is outputted, the 2nd 
optical waveguide section which draws the output lightwave signal from said external light modulation section, 
and square — with a detection property When two light of different wavelength is inputted, it has the property to 
generate the beat component of the two light concerned in the frequency equivalent to the wavelength 
difference. The output lightwave signal from said FM laser led by said 1st optical waveguide section and the 
output lightwave signal from said extraneous light phase modulation section drawn by said 2nd optical waveguide 
section are inputted. FM modulator equipped with the optical detection section which outputs the beat 
component of the two light concerned in the frequency equivalent to those wavelength difference **lambda. 
[Claim 3] The 1 st source of a signal which is equipment made to generate a broadband FM modulating signal, and 
outputs the 1st electrical signal, It sets to the steady state from which an input electrical signal does not 
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change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which changes and outputs 
said 1st electrical signal which has the property to change amplitude change of an input electrical signal into a 
meaning at change of optical frequency, and is supplied as the input electrical signal concerned to a lightwave 
signal (it is hereafter called FM laser), The 1st optical waveguide section which draws the output lightwave signal 
from said FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated electrical signal to said 
1st electrical signal, It sets to the steady state from which an input electrical signal does not change, and is the 
oscillation wavelength lambda 1 of said FM laser. Wavelength lambda 0 from which only deltalambda differs Light 
is oscillated. The source of station luminescence which changes and outputs said 2nd electrical signal which has 
the property to change amplitude change of an input electrical signal into a meaning at change of optical 
frequency, and is supplied as the input electrical signal concerned to a lightwave signal, the 2nd optical 
waveguide section which draws the output lightwave signal from said source of station luminescence, and square 
— with a detection property When two light of different wavelength is inputted, it has the property to generate 
the beat component of the two light concerned in the frequency equivalent to the wavelength difference. The 
output lightwave signal from said FM laser led by said 1 st optical waveguide section and the output lightwave 
signal from said source of station luminescence drawn by said 2nd optical waveguide section are inputted. FM 
modulator equipped with the optical detection section which outputs the beat component of the two light 
concerned in the frequency equivalent to those wavelength difference **lambda. 

[Claim 4] The 1st source of a signal which is equipment made to generate a broadband FM modulating signal, and 
outputs the 1 st electrical signal, The 2nd source of a signal which outputs the 2nd non-correlated electrical 
signal to said 1st electrical signal, The multiplexing section which multiplexs and outputs said the 1st electrical 
signal and said 2nd electrical signal, It sets to the steady state from which an input electrical signal does not 
change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which changes and outputs 
the electrical signal which has the property to change amplitude change of an input electrical signal into a 
meaning at change of optical frequency, and is outputted from said multiplexing section to a lightwave signal 
(henceforth FM laser), The 1st optical waveguide section which draws the output lightwave signal from said FM 
laser, and oscillation wavelength lambda 1 of said FM laser Wavelength lambda 0 from which only **lambda 
differs The source of station luminescence which outputs light, the 2nd optical waveguide section which draws 
the output light from said source of station luminescence, and square — with a detection property When two 
light of different wavelength is inputted, it has the property to generate the beat component of the two light 
concerned in the frequency equivalent to the wavelength difference. The output lightwave signal from said FM 
laser led by said 1st optical waveguide section and the output light from said source of station luminescence 
drawn by said 2nd optical waveguide section are inputted. FM modulator equipped with the optical detection 
section which outputs the beat component of the two light concerned in the frequency equivalent to those 
wavelength difference **lambda. 

[Claim 5] FM modulator according to claim 1 to 4 with which the frequency of said 2nd electrical signal is 
characterized by the high thing compared with the frequency of said 1st electrical signal. 
[Claim 6] FM modulator according to claim 1 to 4 with which the frequency of said 2nd electrical signal is 
characterized by being larger than the twice of the frequency of said 1 st electrical signal. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] More specifically, this invention relates to FM modulator which generates FM modulating 

signal about FM modulator using semiconductor laser. 

[0002] 

[Description of the Prior Art] Drawing 5 is the block diagram having shown the configuration of the conventional 
FM modulator. FM modulator is equipped with the source 501 of a signal, the laser 502 for FM modulation 
(henceforth FM laser), the 1st optical waveguide section 503, the source 504 of office luminescence, the 2nd 
optical waveguide section 505, and the optical detection section 506 in dra wi ng 5 . 

[0003] In FM modulator constituted as mentioned above, the source 501 of a signal outputs the electrical signal 
used as the dimension signal which should carry out FM modulation. It consists of semiconductor laser and the 
FM laser 502 is wavelength lambda 1 at the conditions of inrush current regularity. When light is oscillated and 
amplitude modulation of the inrush current is carried out, the oscillation wavelength (optical frequency) also 
receives a modulation, and it is wavelength lambda 1. The optical frequency modulating signal made into the core 
is outputted. The 1st optical waveguide section 503 draws the lightwave signal outputted from this FM laser 502. 
The source 504 of station luminescence is the oscillation wavelength lambda 1 of the FM laser 502, and the 
wavelength lambda 0 from which only specified quantity **lambda differs. Light is outputted. The 2nd optical 
waveguide section 505 draws a light from the source 504 of station luminescence non-become irregular. It is 
multiplexed and two light drawn by the 1st optical waveguide section 503 and the 2nd optical waveguide section 
505 is inputted into the optical detection section 506. the optical detection section 506 — square — it 
consisting of photodiodes which have a detection property, and, when two light of different wavelength is 
inputted The frequency equivalent to that wavelength difference is equipped with the property to generate the 
beat component of two light (this actuation is called heterodyne detection). The beat signal of these two light is 
outputted in the frequency equivalent to wavelength difference **lambda of the output lightwave signal from the 
FM laser 502 led by the 1 st optical waveguide section 503, and the output light from the source 504 of station 
luminescence drawn by the 2nd optica! waveguide section 505. 

[0004] The beat signal acquired as mentioned above is an FM modulating signal which made the dimension signal 
the output signal from the source 501 of a signal, and can generate a RF and broadband FM modulating signal 
easily with FM modulator by the general electrical circuit in an emergency with the center frequency (carrier 
frequency) of several GHz or more and the amount of frequency deviation of several 100MHz or more with 
difficult implementation by using the suitable thing for the FM laser 502 and the source 504 of station 
luminescence. FM recovery signal which restores to this FM modulating signal and is acquired by amplification of 
this amount of frequency deviation will have high [ CNR (subcarrier pair noise power ratio) ]. 

[0005] An example of the whole configuration of the transmission equipment which included FM modulator shown 
in drawing 5 in drawing 6 is shown. Reference (for example) KKikushima, et al., and" Optical super wide-band FM 
modulation scheme So that it may be indicated by and its application to multi-channel AM video transmission 
systems", IOOC'95 and PD 2-7, and 1995. this transmission equipment After the optical transmitting section 602 
changes into a modulating signal on the strength [ optical ] the broadband FM modulating signal generated in an 
FM modulator 601 like drawing 5 with the laser 603 for transmission included inside, the modulating signal 
concerned on the strength [ optical ] is transmitted using an optical transmission line 604. After transmission 
equipment reconverts the modulating signal on the strength [ optical ] received by the optical receive section 
605 to FM modulating signal, it restores to it to the original electrical signal by the FM demodulator circuit 607. 
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The FM demodulator circuit 607 is the predetermined threshold Vref to FM modulating signal into which it is the 
FM demodulator of a delay detection system, and the discernment section 608 was inputted from the optical 
receive section 605. It identifies and changes into a pulse signal (logic signal). Moreover, this discernment 
section 608 has two output ports, and the output signal of direct and another side is inputted into the 
multiplication section 610 after one output signal is able to give the predetermined amount of delay in the delay 
section 609. The multiplication section 610 creates the AND signal (pulse signal) of both pulse signals. If a filter 
61 1 passes only a low-frequency component to this pulse signal and outputs, the amplitude fluctuation 
component of that output signal will be equivalent to the frequency-drift component of an input FM modulating 
signal at a meaning, and will restore to FM modulating signal by this. In the discernment section 608 and the 
multiplication section 610, it can restore to the RF and broadband FM modulating signal which were generated 
with the configuration of d rawing 5 easily by using the logical elements for high speed signal processing (AND 
gate etc.). 

[0006] By the way, it is known that will set to the transmission equipment of FM modulating signal, and the group 
delay frequency characteristics of the transmission line in the band of FM modulating signal will generally affect 
the quality of a transmission signal, for example, as shown in drawing 7 (a), about the case where the frequency 
characteristics of the amount of group delays change comparatively gently into a band In the secondary 
distorted components [ 3rd ] of a low degree occurring and changing the amount of group delays like drawing 7 
(b) in the shape of [ which has fine crest and trough in band ] a ripple The 4th high order more than distortion 
occurs as stated also to reference (for example, others [ Ishii ]; "theoretical examination about the group-delay 
distortion in a broadband FM modulation type light image transmission system", Shingaku Giho OCS 96-17, 
1996., etc.), and transmission-signal quality is degraded. Application of the distorted reduction technique by a 
distorted compensation technique etc. is difficult, and it is necessary to fully oppress the ripple in a band of a 
group delay beforehand especially about the high order distortion of the latter. However, it is generated in the 
mismatching of the impedance between the component parts used for a transmission line, or in a component 
part in most cases, and it is dramatically difficult for group delay frequency characteristics to make it there be 
nothing. 

[0007] Next, the difference (delta output voltage) between the approximate value at the time of carrying out 
straight-line approximation of the f-V property for the example of 1 measurement of the input frequency pair 
output-signal level (f-V property) of the FM demodulator circuit 607 explained by drawing 6 at drawing 8 (a) and 
a true value is shown in drawing 8 (b). It has the fine ripple, and it becomes the factor which this also makes 
generate high order distortion, and the quality of a transmission signal is degraded so that drawing 8 (b) may 
show, although it is desirable also about the f-V property of the viewpoint of the waveform distortion of a 
recovery signal to FM demodulator circuit that it is linearity. 

[0008] As mentioned above, in the transmission equipment of FM modulating signal, the nonlinearity in group 
delay frequency characteristics and FM recovery property of a transmission line affects the quality of a 
transmission signal. In order that the band of a transmission signal may extend for several GHz, the number of 
the crest and troughs of the ripple in the band in group delay frequency characteristics or FM recovery property 
also increases dramatically, a higher order distortion occurs, and the quality of a transmission signal is made to 
deteriorate greatly in the transmission equipment of a broadband FM modulating signal especially explained using 
drawing 5 - drawing 8 . 
[0009] 

[Problem(s) to be Solved by the Invention] As mentioned above, when the broadband FM modulating signal 
generated with FM modulator using optical frequency modulation actuation and heterodyne detection of 
semiconductor laser is transmitted, While CNR is improvable with the amount of large frequency deviation, in 
order that FM modulating signal may cover a broadband dramatically Since the group delay frequency 
characteristics of a transmission line and the recovery property of an FM demodulator in the band were changed 
in the shape of [ which has very many crests and troughs ] a ripple, a higher order distortion occurred greatly 
and there was a trouble of degrading the quality of a transmission signal. 

[0010] So, the object of this invention is offering FM modulator with which the broadband FM modulating signal 
generated using optical frequency modulation actuation and heterodyne detection of semiconductor laser 
graduates substantially the ripple of the group delay frequency characteristics of a transmission line and FM 
recovery property of being influenced, and can reduce high order distortion. 
[0011] 

[The means for solving a technical problem and an effect of the invention] The 1st source of a signal which the 
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1st invention is equipment made to generate a broadband FM modulating signal, and outputs the 1st electrical 
signal, It sets to the steady state from which an input electrical signal does not change, and is wavelength 
lambda 1. Light is oscillated. The laser for FM modulation which changes and outputs the 1st electrical signal 
which has the property to change amplitude change of an input electrical signal into a meaning at change of 
optical frequency, and is supplied as the input electrical signal concerned to a lightwave signal (it is hereafter 
called FM laser), The 2nd source of a signal which outputs the 2nd non-correlated electrical signal to the 1st 
electrical signal, The external light modulation section which carries out the optical phase modulation of the 
output lightwave signal from FM laser with the 2nd electrical signal which has the property to change change of 
an input electrical signal into a meaning at change of an optical phase, and is supplied as the input electrical 
signal concerned, and is outputted, the 1st optical waveguide section which draws the output lightwave signal 
from the external light modulation section, and oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 
from which only **lambda differs the source of station luminescence which outputs light, the 2nd optical 
waveguide section which draws the output light from the source of station luminescence, and square — with a 
detection property When two light of different wavelength is inputted, it has the property to generate the beat 
component of the two light concerned in the frequency equivalent to the wavelength difference. The output 
lightwave signal from the external light modulation section drawn by the 1st optical waveguide section and the 
output light from the source of station luminescence drawn by the 2nd optical waveguide section are inputted, 
and it has the optical detection section which outputs the beat component of the two light concerned in the 
frequency equivalent to those wavelength difference **lambda. 

[0012] By modulating the inrush current of FM laser, an optical frequency modulating signal is generated and the 
broadband FM modulating signal generated by carrying out heterodyne detection of this generates high order 
distortion at the time of a recovery by the ripple of the group delay frequency characteristics of a transmission 
line, or FM recovery property. In the 1st above-mentioned invention, further the optical frequency modulating 
signal outputted from FM laser using the external light modulation section then, by performing the optical phase 
modulation [ **** / modulating signal / optical frequency / from FM laser /-less ] FM modulator which 
graduates the ripple of group delay frequency characteristics or FM recovery property on parenchyma, 
oppresses high order distortion which should be generated by these, and oppresses wave degradation by the 
property of a transmission line or FM demodulator circuit is realizable. 

[0013] The 1st source of a signal which the 2nd invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, It sets to the steady state from which an input electrical 
signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the 1st electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is supplied as the input electrical signal 
concerned to a lightwave signal (it is hereafter called FM laser), The 1st optical waveguide section which draws 
the output lightwave signal from FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated 
electrical signal to the 1st electrical signal, Oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 
from which only **lambda differs The source of station luminescence which outputs light, The external light 
modulation section which carries out the optical phase modulation of the output light from the source of station 
luminescence with the 2nd electrical signal which has the property to change change of an input electrical signal 
into a meaning at change of an optical phase, and is supplied as the input electrical signal concerned, and is 
outputted, the 2nd optical waveguide section which draws the output lightwave signal from the external light 
modulation section, and square — with a detection property When two light of different wavelength is inputted, it 
has the property to generate the beat component of the two light concerned in the frequency equivalent to the 
wavelength difference. The output lightwave signal from FM laser led by the 1st optical waveguide section and 
the output lightwave signal from the extraneous light phase modulation section drawn by the 2nd optical 
waveguide section are inputted, and it has the optical detection section which outputs the beat component of 
the two light concerned in the frequency equivalent to those wavelength difference **lambda. 
[0014] In the 2nd above-mentioned invention, FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable by multiplexing the output lightwave signal from the extraneous light 
phase modulation section [ **** / modulating signal / optical frequency / from FM laser /-less ]. 
[0015] The 1st source of a signal which the 3rd invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, It sets to the steady state from which an input electrical 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eije 



2006/08/01 



JP.11-068670.A [DETAILED DESCRIPTION] 



4/7 s<— v 



signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the 1st electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is supplied as the input electrical signal 
concerned to a lightwave signal (it is hereafter called FM laser), The 1st optical waveguide section which draws 
the output lightwave signal from FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated 
electrical signal to the 1st electrical signal, It sets to the steady state from which an input electrical signal does 
not change, and is the oscillation wavelength lambda 1 of FM laser. Wavelength lambda 0 from which only 
deltalambda differs Light is oscillated. The source of station luminescence which changes and outputs the 2nd 
electrical signal which has the property to change amplitude change of an input electrical signal into a meaning 
at change of optical frequency, and is supplied as the input electrical signal concerned to a lightwave signal, the 
2nd optical waveguide section which draws the output lightwave signal from the source of station luminescence, 
and square — with a detection property When two light of different wavelength is inputted, it has the property to 
generate the beat component of the two light concerned in the frequency equivalent to the wavelength 
difference. The output lightwave signal from FM laser led by the 1st optical waveguide section and the output 
lightwave signal from the source of station luminescence drawn by the 2nd optical waveguide section are 
inputted, and it has the optical detection section which outputs the beat component of the two light concerned 
in the frequency equivalent to those wavelength difference **lambda. 

[0016] In the 3rd above-mentioned invention, FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable by multiplexing the output lightwave signal from the source [ **** / 
modulating signal / optical frequency / from FM laser /-less ] of office luminescence. 
[0017] The 1st source of a signal which the 4th invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, The 2nd source of a signal which outputs the 2nd non- 
correlated electrical signal to the 1st electrical signal, It sets to the multiplexing section which multiplexs and 
outputs the 1st electrical signal and 2nd electrical signal, and the steady state from which an input electrical 
signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is outputted from the multiplexing section to 
a lightwave signal (henceforth FM laser), the 1st optical waveguide section which draws the output lightwave 
signal from FM laser, and oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 from which only 
**lambda differs the source of station luminescence which outputs light, the 2nd optical waveguide section 
which draws the output light from the source of station luminescence, and square — with a detection property 
When two light of different wavelength is inputted, it has the property to generate the beat component of the 
two light concerned in the frequency equivalent to the wavelength difference. The output lightwave signal from 
FM laser led by the 1 st optical waveguide section and the output light from the source of station luminescence 
drawn by the 2nd optical waveguide section are inputted, and it has the optical detection section which outputs 
the beat component of the two light concerned in the frequency equivalent to those wavelength difference 
**lambda. 

[0018] By multiplexing the 2nd electrical signal [ **** / electrical signal / 1st /-less ] in the 4th above- 
mentioned invention, and performing an optical frequency modulation using optical frequency modulation 
actuation of FM laser in addition to FM laser FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable. 

[0019] 5th invention is characterized by the frequency of the 2nd electrical signal being high compared with the 
frequency of the 1st electrical signal in the 1st - one of invention of the 4th. In the 5th above-mentioned 
invention, it is set as a RF rather than the 1st electrical signal which should transmit the 2nd electrical signal 
essentially, and the substantial smoothing effectiveness of the ripple of the group delay frequency 
characteristics in the 1st - the 4th invention and FM recovery property is clarified more. 

[0020] 6th invention is characterized by the frequency of the 2nd electrical signal being larger than the twice of 
the frequency of the 1st electrical signal in the 1st - one of invention of the 4th. In the 6th above-mentioned 
invention, the 1st electrical signal which should transmit the frequency of the 2nd electrical signal essentially is 
larger than twice, and it sets up, and avoids that the distorted component generated by the interaction of the 
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1st electrical signal and the 2nd electrical signal serves as an interference to the 1st electrical signal, and the 
substantial smoothing effectiveness of the ripple of the group delay frequency characteristics in the 1st - the 
4th invention and FM recovery property is clarified more. 
[0021] 

[Embodiment of the Invention] FM modulator concerning the 1 st operation gestalt of this invention is explained 
with reference to drawing 1 which shows the component and a connection mode. In drawing 1 , FM modulator is 
equipped with the 1st source 101 of a signal, the laser 102 for FM modulation (henceforth, FM laser), the 1st 
optical waveguide section 103, the source 104 of office luminescence, the 2nd optical waveguide section 105, 
the optical detection section 106, the 2nd source 107 of a signal, and the extraneous light phase modulation 
section 108 as the component. 

[0022] Next, the connection mode of FM modulator and actuation which are shown in drawing 1 are explained. 
The 1st source 101 of a signal outputs the 1st electrical signal used as the dimension signal which should carry 
out FM modulation. Typically, it consists of semiconductor laser, it sets under the condition of inrush current 
regularity, and the FM laser 102 is wavelength lambda 1. When light is oscillated and amplitude modulation of the 
inrush current is carried out with the 1st electrical signal, oscillation wavelength (optical frequency) also receives 
a modulation and it is wavelength lambda 1 . The optical frequency modulating signal made into the core is 
outputted. The 2nd source 107 of a signal outputs the 2nd electrical signal [ **** / electrical signal / 1st /- 
less ], and the extraneous light phase modulation section 108 performs an optical phase modulation with the 2nd 
electrical signal to the output lightwave signal from the FM laser 102. The 1st optical waveguide section 103 
draws the lightwave signal outputted from this external light modulation section 108. The source 104 of station 
luminescence is the oscillation wavelength lambda 1 of the FM laser 102. Wavelength lambda 0 from which only 
specified quantity **lambda differs Light is outputted. The 2nd optical waveguide section 1 05 draws a light from 
the source 104 of station luminescence non-become irregular. It is multiplexed and two light drawn by the 1st 
optical waveguide section 103 and the 2nd optical waveguide section 105 is inputted into the optical detection 
section 106. the optical detection section 106 — the square — a detection property performs heterodyne 
detection and the beat signal of the two light concerned is outputted in the frequency equivalent to wavelength 
difference **lambda of the output lightwave signal from the extraneous light phase modulation section 108, and 
the output light from the source 104 of station luminescence. This beat signal is a broadband FM modulating 
signal which made the dimension signal the 1st electrical signal and 2nd electrical signal. 

[0023] Drawing 2 is the block diagram showing the configuration of FM modulator concerning the 2nd operation 
gestalt of this invention. In drawing 2 , since FM modulator has the same component as the 1 st operation gestalt, 
it attaches the same reference number about a corresponding component. However, since a connection mode is 
different with the 1st and 2nd operation gestalten, below actuation of FM modulator applied to the 2nd operation 
gestalt focusing on this point of difference is explained, and explanation of a point clear from the 1st operation 
gestalt is omitted. The 1st optical waveguide section 103 leads the lightwave signal outputted from the FM laser 
102 to the optical detection section 106. The extraneous light phase modulation section 108 performs an optical 
phase modulation with the 2nd electrical signal to a light from the source 104 of station luminescence non- 
become irregular. The 2nd optical waveguide section 105 leads the lightwave signal outputted from this 
extraneous light phase modulation section 108 to the optical detection section 106. The optical detection 
section 106 outputs the beat signal of the two light concerned in the frequency equivalent to wavelength 
difference **lambda of the output lightwave signal from the FM laser 102, and the output lightwave signal from 
the extraneous light phase modulation section 108. 

[0024] Drawing 3 is the block diagram showing the configuration of FM modulator concerning the 3rd operation 
gestalt of this invention. In drawing 3 , since only the points which are not equipped with the extraneous light 
phase modulation section 108 as compared with the 2nd operation gestalt differ, FM modulator gives the same 
reference number to a corresponding configuration. Furthermore, since a connection mode is also different with 
the 2nd and 3rd operation gestalten, below actuation of FM modulator applied to the 3rd operation gestalt 
focusing on these points of difference is explained, and explanation of a point clear from the 2nd operation 
gestalt is omitted. Typically, it consists of semiconductor laser, it sets under the condition of inrush current 
regularity, and the source 104 of station luminescence is wavelength lambda 0. When light is oscillated and 
amplitude modulation of the inrush current is carried out with the 2nd electrical signal, oscillation wavelength 
(optical frequency) also receives a modulation and it is wavelength lambda 0. The optical frequency modulating 
signal made into the core is outputted. The 2nd optical waveguide section 105 draws the lightwave signal 
outputted from this source 104 of station luminescence. The optical detection section 106 outputs the beat 
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signal of the two light concerned in the frequency equivalent to wavelength difference **lambda of the output 
lightwave signal from the FM laser 102, and the output light from the source 104 of station luminescence. 
[0025] above-mentioned the 1~ the 2nd electrical signal graduates the periodic fine ripple in group delay 
frequency characteristics and FM recovery property in a transmission line of FM modulating signal on 
parenchyma, and oppresses the waveform distortion at the time of the recovery of the broadband FM modulating 
signal by this in the 3rd operation gestalt, not affecting transmission of the 1st electrical signal, and the signal 
quality at the time of a recovery to the 1st electrical signal which should be transmitted essentially, since it is a 
signal [ **** /-less ]. Moreover, especially, since it has composition which supplies the 2nd electrical signal to 
the source 104 of station luminescence directly in the 3rd operation gestalt and the extraneous light phase 
modulation section 108 which was required of the 1st and 2nd operation gestalten is not needed, FM modulator 
can be constituted easily and the manufacturing cost can be reduced. 

[0026] Drawing 4 is the block diagram showing the configuration of FM modulator concerning the 4th operation 
gestalt of this invention. In drawing 4 , since only the points which replace with the extraneous light phase 
modulation section 108 as compared with the 1st operation gestalt, and are equipped with the multiplexing 
section 109 differ, FM modulator gives the same reference number to a corresponding configuration. 
Furthermore, since a connection mode is also different with the 1 st and 4th operation gestalten, below actuation 
of FM modulator applied to the 4th operation gestalt focusing on these points of difference is explained, and 
explanation of a point clear from the 1st operation gestalt is omitted. The multiplexing section 109 multiplexs the 
1st electrical signal and 2nd electrical signal mutually, and inputs this into the FM laser 102. [ **** /Hess ] The 
FM laser 102 carries out amplitude modulation of the inrush current with the electrical signal outputted from this 
multiplexing section 109, and is wavelength lambda 1. The optical frequency modulating signal made into the core 
is outputted. The 1st optical waveguide section 103 leads the lightwave signal outputted from the FM laser 102 
to the optical detection section 106. The optical detection section 106 outputs the beat signal of the two light 
concerned in the frequency equivalent to wavelength difference **lambda of the output lightwave signal from the 
FM laser 102, and the output light from the source 104 of station luminescence. 

[0027] here — above-mentioned the 1- like the 3rd operation gestalt, to the 1st electrical signal which should 
be transmitted essentially, since the 2nd electrical signal is a signal [ **** /-less ], without affecting 
transmission of the 1st electrical signal, and the signal quality at the time of a recovery, it graduates the periodic 
fine ripple in the group delay frequency characteristics of a transmission line, or the f-V property of FM 
demodulator circuit on parenchyma, and oppresses the waveform distortion at the time of the recovery of the 
broadband FM modulating signal by this. However, with the 4th operation gestalt both, since the 1st electrical 
signal and 2nd electrical signal are mutually inputted into the FM laser 102, it is necessary to set up the input 
level to the FM laser 102 of both signals so that total of whenever [ light modulation ] may not exceed 100%. 
[ **** /-less ] 

[0028] FM modulator concerning the 5th operation gestalt of this invention is explained, the component of this 
FM modulator — the 1- since it is the same as that of either of the 4th operation gestalt, explanation of the 
connection mode and actuation is omitted. In this operation gestalt, it supposes no correlating the 2nd electrical 
signal with the 1st electrical signal, and it sets the frequency as a RF compared with the 1st electrical signal 
further, the substantial smooth effectiveness by the 2nd electrical signal over a periodic fine ripple [ in / by 
this / the group delay frequency characteristics of a transmission line, or the recovery property of FM 
demodulator circuit ] — the 1- it improves rather than that of the 4th operation gestalt. Moreover, this smooth 
effectiveness improves, so that the frequency of the 2nd electrical signal is high. 

[0029] FM modulator concerning the 6th operation gestalt of this invention is explained, the component of this 
FM modulator — the 1- since it is the same as that of either of the 4th operation gestalt, explanation of the 
connection mode and actuation is omitted. In this operation gestalt, it supposes no correlating the 2nd electrical 
signal with the 1st electrical signal, and it sets up the frequency compared with the 1st electrical signal more 
greatly than twice further, the substantial smooth effectiveness by the 2nd electrical signal over a periodic fine 
ripple [ in / it prevents the secondary intermodulation distortion between the 1st and 2nd electrical signals 
occurring in the occupancy band of the 1st electrical signal by this when the occupancy band of the 1st 
electrical signal is large, and / the group delay frequency characteristics of a transmission line, or the recovery 
property of FM demodulator circuit ] — the 1- it improves rather than that of the 4th operation gestalt. 
Moreover, this smooth effectiveness improves, so that the frequency of the 2nd electrical signal is high. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the Invention] More specifically, this invention relates to FM modulator which generates FM modulating 
signal about FM modulator using semiconductor laser. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Drawing 5 is the block diagram having shown the configuration of the conventional 
FM modulator. FM modulator is equipped with the source 501 of a signal, the laser 502 for FM modulation 
(henceforth FM laser), the 1st optical waveguide section 503, the source 504 of office luminescence, the 2nd 
optical waveguide section 505, and the optical detection section 506 in drawing 5 . 

[0003] In FM modulator constituted as mentioned above, the source 501 of a signal outputs the electrical signal 
used as the dimension signal which should carry out FM modulation. It consists of semiconductor laser and the 
FM laser 502 is wavelength lambda 1 at the conditions of inrush current regularity. When light is oscillated and 
amplitude modulation of the inrush current is carried out, the oscillation wavelength (optical frequency) also 
receives a modulation, and it is wavelength lambda 1. The optical frequency modulating signal made into the core 
is outputted. The 1st optical waveguide section 503 draws the lightwave signal outputted from this FM laser 502. 
The source 504 of station luminescence is the oscillation wavelength lambda 1 of the FM laser 502, and the 
wavelength lambda 0 from which only specified quantity **lambda differs. Light is outputted. The 2nd optical 
waveguide section 505 draws a light from the source 504 of station luminescence non-become irregular. It is 
multiplexed and two light drawn by the 1st optical waveguide section 503 and the 2nd optical waveguide section 
505 is inputted into the optical detection section 506. the optical detection section 506 — square — it 
consisting of photodiodes which have a detection property, and, when two light of different wavelength is 
inputted The frequency equivalent to that wavelength difference is equipped with the property to generate the 
beat component of two light (this actuation is called heterodyne detection). The beat signal of these two light is 
outputted in the frequency equivalent to wavelength difference **lambda of the output lightwave signal from the 
FM laser 502 led by the 1st optical waveguide section 503, and the output light from the source 504 of station 
luminescence drawn by the 2nd optical waveguide section 505. 

[0004] The beat signal acquired as mentioned above is an FM modulating signal which made the dimension signal 
the output signal from the source 501 of a signal, and can generate a RF and broadband FM modulating signal 
easily with FM modulator by the general electrical circuit in an emergency with the center frequency (carrier 
frequency) of several GHz or more and the amount of frequency deviation of several 100MHz or more with 
difficult implementation by using the suitable thing for the FM laser 502 and the source 504 of station 
luminescence. FM recovery signal which restores to this FM modulating signal and is acquired by amplification of 
this amount of frequency deviation will have high [ CNR (subcarrier pair noise power ratio) ]. 

[0005] An example of the whole configuration of the transmission equipment which included FM modulator shown 
in drawing 5 in drawing 6 is shown. Reference (for example) KKikushima, et al., and" Optical super wide-band FM 
modulation scheme So that it may be indicated by and its application to multi-channel AM video transmission 
systems", IOOC'95 and PD 2-7, and 1995. this transmission equipment After the optical transmitting section 602 
changes into a modulating signal on the strength [ optical ] the broadband FM modulating signal generated in an 
FM modulator 601 like drawing 5 with the laser 603 for transmission included inside, the modulating signal 
concerned on the strength [ optical ] is transmitted using an optical transmission line 604. After transmission 
equipment reconverts the modulating signal on the strength [ optical ] received by the optical receive section 
605 to FM modulating signal, it restores to it to the original electrical signal by the FM demodulator circuit 607. 
The FM demodulator circuit 607 is the predetermined threshold Vref to FM modulating signal into which it is the 
FM demodulator of a delay detection system, and the discernment section 608 was inputted from the optical 
receive section 605. It identifies and changes into a pulse signal (logic signal). Moreover, this discernment 
section 608 has two output ports, and the output signal of direct and another side is inputted into the 
multiplication section 610 after one output signal is able to give the predetermined amount of delay in the delay 
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section 609. The multiplication section 610 creates the AND signal (pulse signal) of both pulse signals. If a filter 
61 1 passes only a low-frequency component to this pulse signal and outputs, the amplitude fluctuation 
component of that output signal will be equivalent to the frequency-drift component of an input FM modulating 
signal at a meaning, and will restore to FM modulating signal by this. In the discernment section 608 and the 
multiplication section 610, it can restore to the RF and broadband FM modulating signal which were generated 
with the configuration of drawing 5 easily by using the logical elements for high speed signal processing (AND 
gate etc.). 

[0006] By the way, it is known that will set to the transmission equipment of FM modulating signal, and the group 
delay frequency characteristics of the transmission line in the band of FM modulating signal will generally affect 
the quality of a transmission signal, for example, as shown in drawing 7 (a), about the case where the frequency 
characteristics of the amount of group delays change comparatively gently into a band In the secondary 
distorted components [ 3rd ] of a low degree occurring and changing the amount of group delays like draw ing 7 
(b) in the shape of [ which has fine crest and trough in band ] a ripple The 4th high order more than distortion 
occurs as stated also to reference (for example, others [ Ishii ]; "theoretical examination about the group-delay 
distortion in a broadband FM modulation type light image transmission system", Shingaku Giho OCS 96-1 7, 
1 996., etc.), and transmission-signal quality is degraded. Application of the distorted reduction technique by a 
distorted compensation technique etc. is difficult, and it is necessary to fully oppress the ripple in a band of a 
group delay beforehand especially about the high order distortion of the latter. However, it is generated in the 
mismatching of the impedance between the component parts used for a transmission line, or in a component 
part in most cases, and it is dramatically difficult for group delay frequency characteristics to make it there be 
nothing. 

[0007] Next, the difference (delta output voltage) between the approximate value at the time of carrying out 
straight-line approximation of the f-V property for the example of 1 measurement of the input frequency pair 
output-signal level (f-V property) of the FM demodulator circuit 607 explained by drawing 6 at drawing 8 (a) and 
a true value is shown in drawing 8 (b). It has the fine ripple, and it becomes the factor which this also makes 
generate high order distortion, and the quality of a transmission signal is degraded so that dra wing 8 (b) may 
show, although it is desirable also about the f-V property of the viewpoint of the waveform distortion of a 
recovery signal to FM demodulator circuit that it is linearity. 

[0008] As mentioned above, in the transmission equipment of FM modulating signal, the nonlinearity in group 
delay frequency characteristics and FM recovery property of a transmission line affects the quality of a 
transmission signal. In order that the band of a transmission signal may extend for several GHz, the number of 
the crest and troughs of the ripple in the band in group delay frequency characteristics or FM recovery property 
also increases dramatically, a higher order distortion occurs, and the quality of a transmission signal is made to 
deteriorate greatly in the transmission equipment of a broadband FM modulating signal especially explained using 
drawing 5 - drawing 8 . 
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EFFECT OF THE INVENTION 



[The means for solving a technical problem and an effect of the invention] The 1st source of a signal which the 
1st invention is equipment made to generate a broadband FM modulating signal, and outputs the 1st electrical 
signal, It sets to the steady state from which an input electrical signal does not change, and is wavelength 
lambda 1. Light is oscillated. The laser for FM modulation which changes and outputs the 1st electrical signal 
which has the property to change amplitude change of an input electrical signal into a meaning at change of 
optical frequency, and is supplied as the input electrical signal concerned to a lightwave signal (it is hereafter 
called FM laser), The 2nd source of a signal which outputs the 2nd non-correlated electrical signal to the 1st 
electrical signal, The external light modulation section which carries out the optical phase modulation of the 
output lightwave signal from FM laser with the 2nd electrical signal which has the property to change change of 
an input electrical signal into a meaning at change of an optical phase, and is supplied as the input electrical 
signal concerned, and is outputted, the 1st optical waveguide section which draws the output lightwave signal 
from the external light modulation section, and oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 
from which only **lambda differs the source of station luminescence which outputs light, the 2nd optical 
waveguide section which draws the output light from the source of station luminescence, and square — with a 
detection property When two light of different wavelength is inputted, it has the property to generate the beat 
component of the two light concerned in the frequency equivalent to the wavelength difference. The output 
lightwave signal from the external light modulation section drawn by the 1st optical waveguide section and the 
output light from the source of station luminescence drawn by the 2nd optical waveguide section are inputted, 
and it has the optical detection section which outputs the beat component of the two light concerned in the 
frequency equivalent to those wavelength difference **lambda. 

[0012] By modulating the inrush current of FM laser, an optical frequency modulating signal is generated and the 
broadband FM modulating signal generated by carrying out heterodyne detection of this generates high order 
distortion at the time of a recovery by the ripple of the group delay frequency characteristics of a transmission 
line, or FM recovery property. In the 1st above-mentioned invention, further the optical frequency modulating 
signal outputted from FM laser using the external light modulation section then, by performing the optical phase 
modulation [ **** / modulating signal / optical frequency / from FM laser /-less ] FM modulator which 
graduates the ripple of group delay frequency characteristics or FM recovery property on parenchyma, 
oppresses high order distortion which should be generated by these, and oppresses wave degradation by the 
property of a transmission line or FM demodulator circuit is realizable. 

[0013] The 1st source of a signal which the 2nd invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, It sets to the steady state from which an input electrical 
signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the 1st electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is supplied as the input electrical signal 
concerned to a lightwave signal (it is hereafter called FM laser), The 1st optical waveguide section which draws 
the output lightwave signal from FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated 
electrical signal to the 1st electrical signal, Oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 
from which only **lambda differs The source of station luminescence which outputs light, The external light 
modulation section which carries out the optical phase modulation of the output light from the source of station 
luminescence with the 2nd electrical signal which has the property to change change of an input electrical signal 
into a meaning at change of an optical phase, and is supplied as the input electrical signal concerned, and is 
outputted, the 2nd optical waveguide section which draws the output lightwave signal from the external light 
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modulation section, and square — with a detection property When two light of different wavelength is inputted, it 
has the property to generate the beat component of the two light concerned in the frequency equivalent to the 
wavelength difference. The output lightwave signal from FM laser led by the 1st optical waveguide section and 
the output lightwave signal from the extraneous light phase modulation section drawn by the 2nd optical 
waveguide section are inputted, and it has the optical detection section which outputs the beat component of 
the two light concerned in the frequency equivalent to those wavelength difference **lambda. 
[0014] In the 2nd above-mentioned invention, FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable by multiplexing the output lightwave signal from the extraneous light 
phase modulation section [ **** / modulating signal / optical frequency / from FM laser /-less ]. 
[0015] The 1st source of a signal which the 3rd invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, It sets to the steady state from which an input electrical 
signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the 1st electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is supplied as the input electrical signal 
concerned to a lightwave signal (it is hereafter called FM laser), The 1st optical waveguide section which draws 
the output lightwave signal from FM laser, and the 2nd source of a signal which outputs the 2nd non-correlated 
electrical signal to the 1st electrical signal, It sets to the steady state from which an input electrical signal does 
not change, and is the oscillation wavelength lambda 1 of FM laser. Wavelength lambda 0 from which only 
deltalambda differs Light is oscillated. The source of station luminescence which changes and outputs the 2nd 
electrical signal which has the property to change amplitude change of an input electrical signal into a meaning 
at change of optical frequency, and is supplied as the input electrical signal concerned to a lightwave signal, the 
2nd optical waveguide section which draws the output lightwave signal from the source of station luminescence, 
and square — with a detection property When two light of different wavelength is inputted, it has the property to 
generate the beat component of the two light concerned in the frequency equivalent to the wavelength 
difference. The output lightwave signal from FM laser led by the 1st optical waveguide section and the output 
lightwave signal from the source of station luminescence drawn by the 2nd optical waveguide section are 
inputted, and it has the optical detection section which outputs the beat component of the two light concerned 
in the frequency equivalent to those wavelength difference **lambda. 

[0016] In the 3rd above-mentioned invention, FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable by multiplexing the output lightwave signal from the source [ **** / 
modulating signal / optical frequency / from FM laser /-less ] of office luminescence. 
[0017] The 1st source of a signal which the 4th invention is equipment made to generate a broadband FM 
modulating signal, and outputs the 1st electrical signal, The 2nd source of a signal which outputs the 2nd non- 
correlated electrical signal to the 1st electrical signal, It sets to the multiplexing section which multiplexs and 
outputs the 1st electrical signal and 2nd electrical signal, and the steady state from which an input electrical 
signal does not change, and is wavelength lambda 1. Light is oscillated. The laser for FM modulation which 
changes and outputs the electrical signal which has the property to change amplitude change of an input 
electrical signal into a meaning at change of optical frequency, and is outputted from the multiplexing section to 
a lightwave signal (henceforth FM laser), the 1st optical waveguide section which draws the output lightwave 
signal from FM laser, and oscillation wavelength lambda 1 of FM laser Wavelength lambda 0 from which only 
**lambda differs the source of station luminescence which outputs light, the 2nd optical waveguide section 
which draws the output light from the source of station luminescence, and square — with a detection property 
When two light of different wavelength is inputted, it has the property to generate the beat component of the 
two light concerned in the frequency equivalent to the wavelength difference. The output lightwave signal from 
FM laser led by the 1st optical waveguide section and the output light from the source of station luminescence 
drawn by the 2nd optical waveguide section are inputted, and it has the optical detection section which outputs 
the beat component of the two light concerned in the frequency equivalent to those wavelength difference 
**lambda. 

[0018] By multiplexing the 2nd electrical signal [ **** / electrical signal / 1st /-less ] in the 4th above- 
mentioned invention, and performing an optical frequency modulation using optical frequency modulation 
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actuation of FM laser in addition to FM laser FM modulator which graduates the ripple of group delay frequency 
characteristics or FM recovery property on parenchyma, oppresses high order distortion which should be 
generated by these like the 1st invention, and oppresses wave degradation by the property of a transmission line 
or FM demodulator circuit is realizable. 

[0019] 5th invention is characterized by the frequency of the 2nd electrical signal being high compared with the 
frequency of the 1st electrical signal in the 1st - one of invention of the 4th. In the 5th above-mentioned 
invention, it is set as a RF rather than the 1 st electrical signal which should transmit the 2nd electrical signal 
essentially, and the substantial smoothing effectiveness of the ripple of the group delay frequency 
characteristics in the 1st - the 4th invention and FM recovery property is clarified more. 

[0020] 6th invention is characterized by the frequency of the 2nd electrical signal being larger than the twice of 
the frequency of the 1st electrical signal in the 1st - one of invention of the 4th. In the 6th above-mentioned 
invention, the 1st electrical signal which should transmit the frequency of the 2nd electrical signal essentially is 
larger than twice, and it sets up, and avoids that the distorted component generated by the interaction of the 
1st electrical signal and the 2nd electrical signal serves as an interference to the 1st electrical signal, and the 
substantial smoothing effectiveness of the ripple of the group delay frequency characteristics in the 1st - the 
4th invention and FM recovery property is clarified more. 
[0021] 

[Embodiment of the Invention] FM modulator concerning the 1st operation gestalt of this invention is explained 
with reference to drawing 1 which shows the component and a connection mode. In drawing 1 , FM modulator is 
equipped with the 1st source 101 of a signal, the laser 102 for FM modulation (henceforth, FM laser), the 1st 
optical waveguide section 103, the source 104 of office luminescence, the 2nd optical waveguide section 105, 
the optical detection section 106, the 2nd source 107 of a signal, and the extraneous light phase modulation 
section 1 08 as the component. 

[0022] Next, the connection mode of FM modulator and actuation which are shown in drawing 1 are explained. 
The 1st source 101 of a signal outputs the 1st electrical signal used as the dimension signal which should carry 
out FM modulation. Typically, it consists of semiconductor laser, it sets under the condition of inrush current 
regularity, and the FM laser 102 is wavelength lambda 1. When light is oscillated and amplitude modulation of the 
inrush current is carried out with the 1st electrical signal, oscillation wavelength (optical frequency) also receives 
a modulation and it is wavelength lambda 1. The optical frequency modulating signal made into the core is 
outputted. The 2nd source 107 of a signal outputs the 2nd electrical signal [ **** / electrical signal / 1st /- 
less 1 and the extraneous light phase modulation section 108 performs an optical phase modulation with the 2nd 
electrical signal to the output lightwave signal from the FM laser 102. The 1st optical waveguide section 103 
draws the lightwave signal outputted from this external light modulation section 108. The source 104 of station 
luminescence is the oscillation wavelength lambda 1 of the FM laser 102. Wavelength lambda 0 from which only 
specified quantity **lambda differs Light is outputted. The 2nd optical waveguide section 105 draws a light from 
the source 104 of station luminescence non-become irregular. It is multiplexed and two light drawn by the 1st 
optical waveguide section 103 and the 2nd optical waveguide section 105 is inputted into the optical detection 
section 1 06. the optical detection section 1 06 — the square — a detection property performs heterodyne 
detection and the beat signal of the two light concerned is outputted in the frequency equivalent to wavelength 
difference **lambda of the output lightwave signal from the extraneous light phase modulation section 108, and 
the output light from the source 104 of station luminescence. This beat signal is a broadband FM modulating 
signal which made the dimension signal the 1st electrical signal and 2nd electrical signal. 

[0023] D rawing 2 is the block diagram showing the configuration of FM modulator concerning the 2nd operation 
gestalt of this invention. In drawing 2 , since FM modulator has the same component as the 1st operation gestalt, 
it attaches the same reference number about a corresponding component. However, since a connection mode is 
different with the 1st and 2nd operation gestalten, below actuation of FM modulator applied to the 2nd operation 
gestalt focusing on this point of difference is explained, and explanation of a point clear from the 1st operation 
gestalt is omitted. The 1st optical waveguide section 103 leads the lightwave signal outputted from the FM laser 
102 to the optical detection section 106. The extraneous light phase modulation section 108 performs an optical 
phase modulation with the 2nd electrical signal to a light from the source 104 of station luminescence non- 
become irregular. The 2nd optical waveguide section 105 leads the lightwave signal outputted from this 
extraneous light phase modulation section 108 to the optical detection section 106. The optical detection 
section 106 outputs the beat signal of the two light concerned in the frequency equivalent to wavelength 
difference **lambda of the output lightwave signal from the FM laser 102, and the output lightwave signal from 
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the extraneous light phase modulation section 108. 

[0024] D rawing 3 is the block diagram showing the configuration of FM modulator concerning the 3rd operation 
gestalt of this invention. In drawing 3 , since only the points which are not equipped with the extraneous light 
phase modulation section 108 as compared with the 2nd operation gestalt differ, FM modulator gives the same 
reference number to a corresponding configuration. Furthermore, since a connection mode is also different with 
the 2nd and 3rd operation gestalten, below actuation of FM modulator applied to the 3rd operation gestalt 
focusing on these points of difference is explained, and explanation of a point clear from the 2nd operation 
gestalt is omitted. Typically, it consists of semiconductor laser, it sets under the condition of inrush current 
regularity, and the source 104 of station luminescence is wavelength lambda 0. When light is oscillated and 
amplitude modulation of the inrush current is carried out with the 2nd electrical signal, oscillation wavelength 
(optical frequency) also receives a modulation and it is wavelength lambda 0. The optical frequency modulating 
signal made into the core is outputted. The 2nd optical waveguide section 105 draws the lightwave signal 
outputted from this source 104 of station luminescence. The optical detection section 106 outputs the beat 
signal of the two light concerned in the frequency equivalent to wavelength difference **lambda of the output 
lightwave signal from the FM laser 102, and the output light from the source 104 of station luminescence. 
[0025] above-mentioned the 1- the 2nd electrical signal graduates the periodic fine ripple in group delay 
frequency characteristics and FM recovery property in a transmission line of FM modulating signal on 
parenchyma, and oppresses the waveform distortion at the time of the recovery of the broadband FM modulating 
signal by this in the 3rd operation gestalt, not affecting transmission of the 1st electrical signal, and the signal 
quality at the time of a recovery to the 1st electrical signal which should be transmitted essentially, since it is a 
signal [ **** /-less ]. Moreover, especially, since it has composition which supplies the 2nd electrical signal to 
the source 104 of station luminescence directly in the 3rd operation gestalt and the extraneous light phase 
modulation section 108 which was required of the 1st and 2nd operation gestalten is not needed, FM modulator 
can be constituted easily and the manufacturing cost can be reduced. 

[0026] Drawing 4 is the block diagram showing the configuration of FM modulator concerning the 4th operation 
gestalt of this invention. In drawing 4 , since only the points which replace with the extraneous light phase 
modulation section 108 as compared with the 1st operation gestalt, and are equipped with the multiplexing 
section 109 differ, FM modulator gives the same reference number to a corresponding configuration. 
Furthermore, since a connection mode is also different with the 1st and 4th operation gestalten, below actuation 
of FM modulator applied to the 4th operation gestalt focusing on these points of difference is explained, and 
explanation of a point clear from the 1st operation gestalt is omitted. The multiplexing section 109 multiplexs the 
1st electrical signal and 2nd electrical signal mutually, and inputs this into the FM laser 102. [ **** /-less ] The 
FM laser 102 carries out amplitude modulation of the inrush current with the electrical signal outputted from this 
multiplexing section 109, and is wavelength lambda 1. The optical frequency modulating signal made into the core 
is outputted. The 1st optical waveguide section 103 leads the lightwave signal outputted from the FM laser 102 
to the optical detection section 106. The optical detection section 106 outputs the beat signal of the two light 
concerned in the frequency equivalent to wavelength difference **lambda of the output lightwave signal from the 
FM laser 102, and the output light from the source 104 of station luminescence. 

[0027] here — above-mentioned the 1- like the 3rd operation gestalt, to the 1st electrical signal which should 
be transmitted essentially, since the 2nd electrical signal is a signal [ **** /-less ], without affecting 
transmission of the 1st electrical signal, and the signal quality at the time of a recovery, it graduates the periodic 
fine ripple in the group delay frequency characteristics of a transmission line, or the f-V property of FM 
demodulator circuit on parenchyma, and oppresses the waveform distortion at the time of the recovery of the 
broadband FM modulating signal by this. However, with the 4th operation gestalt both, since the 1st electrical 
signal and 2nd electrical signal are mutually inputted into the FM laser 102, it is necessary to set up the input 
level to the FM laser 102 of both signals so that total of whenever [ light modulation ] may not exceed 100%. 
[ **** /-less ] 

[0028] FM modulator concerning the 5th operation gestalt of this invention is explained, the component of this 
FM modulator — the 1- since it is the same as that of either of the 4th operation gestalt, explanation of the 
connection mode and actuation is omitted. In this operation gestalt, it supposes no correlating the 2nd electrical 
signal with the 1st electrical signal, and it sets the frequency as a RF compared with the 1st electrical signal 
further, the substantial smooth effectiveness by the 2nd electrical signal over a periodic fine ripple [ in / by 
this / the group delay frequency characteristics of a transmission line, or the recovery property of FM 
demodulator circuit ] — the 1- it improves rather than that of the 4th operation gestalt. Moreover, this smooth 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_eiie 



2006/08/01 



JP,11-068670,A [EFFECT OF THE INVENTION] 



5/5 ^— v 



effectiveness improves, so that the frequency of the 2nd electrical signal is high. 

[0029] FM modulator concerning the 6th operation gestalt of this invention is explained, the component of this 
FM modulator — the 1- since it is the same as that of either of the 4th operation gestalt, explanation of the 
connection mode and actuation is omitted. In this operation gestalt, it supposes no correlating the 2nd electrical 
signal with the 1st electrical signal, and it sets up the frequency compared with the 1st electrical signal more 
greatly than twice further, the substantial smooth effectiveness by the 2nd electrical signal over a periodic fine 
ripple [ in / it prevents the secondary intermodulation distortion between the 1st and 2nd electrical signals 
occurring in the occupancy band of the 1st electrical signal by this when the occupancy band of the 1st 
electrical signal is large, and / the group delay frequency characteristics of a transmission line, or the recovery 
property of FM demodulator circuit ] — the 1- it improves rather than that of the 4th operation gestalt. 
Moreover, this smooth effectiveness improves, so that the frequency of the 2nd electrical signal is high. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] As mentioned above, when the broadband FM modulating signal 
generated with FM modulator using optical frequency modulation actuation and heterodyne detection of 
semiconductor laser is transmitted, While CNR is improvable with the amount of large frequency deviation, in 
order that FM modulating signal may cover a broadband dramatically Since the group delay frequency 
characteristics of a transmission line and the recovery property of an FM demodulator in the band were changed 
in the shape of [ which has very many crests and troughs ] a ripple, a higher order distortion occurred greatly 
and there was a trouble of degrading the quality of a transmission signal. 

[0010] So, the object of this invention is offering FM modulator with which the broadband FM modulating signal 
generated using optical frequency modulation actuation and heterodyne detection of semiconductor laser 
graduates substantially the ripple of the group delay frequency characteristics of a transmission line and FM 
recovery property of being influenced, and can reduce high order distortion. 



[Translation done.] 
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* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of FM modulator concerning the 1st operation 
gestalt of this invention. 

[Drawing 2] It is the block diagram showing the configuration of FM modulator concerning the 2nd operation 
gestalt of this invention. 

[Drawing 3] It is the block diagram showing the configuration of FM modulator concerning the 3rd operation 
gestalt of this invention. 

[Drawing 4] It is the block diagram showing the configuration of FM modulator concerning the 4th operation 
gestalt of this invention. 

[Drawing 5] It is the block diagram showing the configuration of the conventional FM modulator. 
[Drawing 6] It is drawing for explaining the configuration of the transmission system of the broadband FM 
modulating signal generated by FM modulator. 

[Drawin g 7] It is a mimetic diagram for explaining the group delay frequency characteristics of an optical 
transmission line. 

[Drawing 8] It is drawing for explaining the ripple in FM recovery property (f-V property) of FM demodulator 
circuit. 

[Description of Notations] 

101 — 1st source of a signal 

102 — Laser for FM modulation (FM laser) 

1 03 — The 1 st optical waveguide section 

104 — Source of station luminescence 

1 05 — The 2nd optical waveguide section 

106 — Optical detection section 

107 — 2nd source of a signal 

108 — External light modulation section 

109 — Multiplexing section 



[Translation done.] 
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